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INTRODUCTION 


Micraedes was proposed as a distinct genus by Coquillett (1906a:185) with the 
new species bisulcatus as type and with the following definition: “Near Aedes, but 
the palpi much longer in both sexes. Palpi noticeably longer than the head, about 
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one-third as long as the proboscis, apparently two-jointed, the apical joint slightly 
longer than the basal. Hairs of male antennae much longer and more numerous than 
in the female. Clypeus bare. Occiput covered with narrow, curved scales and with 
many upright forked ones, the lateral portions covered with very broad, appressed 
scales. Scutellum bearing very narrow scales and six bristles on the median lobe. 
Scales of legs appressed. Venation normal, hind crossvein over twice its length be- 
fore the small, the lateral scales of the veins very narrow.” Howard, Dyar and Knab 
(1915:216) synonymized Micraedes with Culex but Dyar (1918:102) elevated it to 
the subgeneric rank within Culex. In 1928 Dyar synonymized bisulcatus with ameri- 
canus (Neveu-Lemaire, 1902) which was placed in the subgenus Melanoconion, and 
as a consequence, Micraedes became a synonym of Melanoconion. Subsequently Ed- 
wards (1932:218) restored Micraedes to subgeneric rank, Lane (1953:387) synony- 
mized it with the subgenus Tinolestes and Stone, Knight and Starcke (1959:281) 
with the subgenus Aedinus. 

In the present study, Micraedes is again treated as a distinct subgenus as has been 
done recently by Foote (1954:4) and Belkin (1968:11). In addition to bisulcatus, 
which was first correctly removed from synonymy with americanus by Floch and 
Abonnenc (1945:37), it now contains 5 other species which appear to be related to 
bisulcatus on the basis of significant correlated features of the adults and immature 
stages. These species fall into 3 well defined groups. 

I wish to express my gratitude to John N. Belkin for suggesting this study and for 
examining the types in the U.S. National Museum and the British Museum. I am in- 
debted to Alan Stone of the U.S. National Museum for the loan of material and 
to Kenneth L. Knight for the loan of C. antillummagnorum from Cuba and Puerto 
Rico. Finally, I wish to thank Sandra J. Heinemann, William A. Powder and Abdiel 
J. Adames for valuable assistance, Nancy Martsch for the preparation of the final 
plates of male genitalia and Sheila Bernstein and Caryle Abrams for the preparation 
of the copy for reproduction. 

This study is based primarily on material collected and accumulated at the Univer- 
sity of California, Los Angeles, for the project “Mosquitoes of Middle America” 
(Belkin, Schick et al, 1965) and also on material from the U.S. National Museum. 
Nearly 2000 specimens (189 6, 196 9, 367 pupae, 1226 larvae) including 304 in- 
dividual rearings (65 pupal, 147 larval, 92 incomplete) were examined. The method 
of presentation and the terminology and abbreviations used in the descriptions in 
general follow Belkin (1962). In the illustrations, all available stages of every species 
are figured, the larvae and pupae in full and the adults in pertinent details only. In 
the distribution lists, the arrangement of countries, major political subdivisions and 
localities is alphabetical throughout. The abbreviations used in the synoptic catalog 
(Stone, Knight and Starcke, 1959) for institutions in which types are deposited are 
followed here to indicate the location of the material studied. To these is added the 
Department of Zoology, University of California, Los Angeles [UCLA] where the 
bulk of the material will remain. The abbreviations used for the references follow 
the “American Standard for Periodical Title Abbreviations” (Amer. Stand. Ass., 
1964). The types of all new species described here will be deposited in the U.S. 
National Museum. 


GENERAL CONSIDERATIONS 


TAXONOMIC CHARACTERS. Adults of Micraedes, like those of most other sub- 
genera of Culex, are very similar in external features and therefore I have not been 
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able to find many reliable characters for the separation of groups. At the specific 
level the problem is acute, as there is no way of separating the different members of 
a given group except geographically. The few but significant characters that I found 
useful in the separation of groups are: (1) length and/or segmentation of the palpus 
of males and females, (2) coloration of scales on the upper margin of ppn, and (3) 
presence or absence of a bristle on lower mep. 

The male genitalia show some significant and reliable characters at group and spec- 
ific levels as follows: (1) number and length of bristles on the ninth tergite lobe, (2) 
position and details of the subapical lobe of the sidepiece, (3) details of the clasper, 
(4) presence or absence of foliform setae on the subapical lobe, and (5) number of 
apical spines on the paraproct. 

The immature stages, on the other hand, show an array of characters at the sub- 
generic level separating Micraedes from other subgenera of Culex and significant fea- 
tures to separate the various groups and the individual species. In the pupae the char- 
acters used at the group level are: (1) length of cephalothoracic hair 5-C, (2) position 
of abdominal hair 2-VII, (3) length of abdominal hair 9-VIII in relation to segment 
VIII, and (4) presence or absence of spicules on the paddle margin. The fourth instar 
larvae show many taxonomic characters at the group and specific levels. Among the 
important characters used in the separation of groups are: (1) position of head hair 
4-C, (2) development of basal maxillary hair (bmh), (3) development of hairs on the 
thorax and abdomen (stellate or multiple), (4) position of abdominal hair 1 in rela- 
tion to hair 2 on segments I-VII, (5) presence or absence of spines on the saddle mar- 
gin, and (6) branching of saddle hair 1-X. 

BIONOMICS. All members of the subgenus are leaf axil breeders, primarily in epi- 
phytic and terrestrial bromeliads and rarely in aroids. They are usually associated 
with species of Anopheles ( Kerteszia), Aedes (Howardina), Culex (Microculex), Tox- 
orhynchites (Lynchiella) and Wyeomyia. The records of antillummagnorum from 
artificial containers in Cuba (Pazos) and Puerto Rico (Tower) mentioned in Howard, 
Dyar and Knab (1915:306) have not been confirmed and are probably erroneous. 

Very little is known of the bionomics of the adults of Micraedes. The only records 
of blooded females are for antillummagnorum in Cuba and bisulcatus in Guadeloupe. 
Both sexes have been taken resting during the day on tree trunks (antillummagnor- 
um) or on moist soil in limestone caves (arawak), suggesting that Micraedes species 
are crespuscular or nocturnal in activity. The record of antillummagnorum flying 
and biting during the day (Pazos in Howard, Dyar and Knab, 1915:306) is probably 
erroneous. 

DISTRIBUTION (fig. 1). Micraedes is confined to the American Mediterranean 
region in the sense of Belkin (1962:562). As far as known, the 3 groups of the 
subgenus have an allopatric distribution. The Bisulcatus Group is restricted to the is- 
lands of the Caribbean without any encroachment on the mainland; the Schicki 
Group has been found only in the Sierra Madre del Sur in southern Mexico; and the 
Erethyzonfer Group is known only from the mountain chains of Central America, 
from Guatemala southward to Panama. 

SYSTEMATICS. The following combination of characters of the adults and the 
immatures will distinguish Micraedes from other subgenera of Culex. In the adults, 
the subgenus is characterized by the presence of (1) only narrow decumbent scales 
on the vertex, (2) acrostichal bristles on the mesonotum, (3) generally yellowish 
pleural integument, (4) dark tarsi, and (5) basolateral pale patches on the abdominal 
tergites. In the male genitalia, Micraedes is distinguished by (1) the shape of the 
ninth tergite lobe, (2) the development and the position of the subapical lobe of the 
sidepiece, and (3) the shape of the lateral plate of the phallosome. In the pupal stage, 
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species of Micraedes are diagnosed by (1) hair 5-C strongly developed, at least sub- 
equal to length from its base to that of trumpet, (2) hair 2-VII always within 0.8 of 
its tergite, (3) hair 9-VIII long, triple, either subequal to or distinctly longer than ter- 
gite VIII, (4) absence of hair 1-IX, (5) presence of long, hairlike marginal spicules on 
the paddle (absent in Bisulcatus Group), and (6) presence of only 1 terminal paddle 
hair. Many diagnostic features in the larvae readily separate members of Micraedes 
from other subgenera. Among the most important are: (1) absence of head hair 3-C, 
(2) head hairs 5-7-C always multiple, long, subequal in length and at least 4 branch- 
ed, (3) hair 1-A about 0.5-0.6 from antennal base, (4) mental plate with 7 well-devel- 
oped lateral teeth, (5) many distinct stellate hairs on the thorax and the abdomen 
(multiple in Schicki Group), (6) siphon with 4 pairs of well developed subventral 
and 2 pairs of subdorsal hairs, (7) apical hook (2-S) of siphon slightly curved at tip 
and with a subbasal branch, (8) caudolateral border of saddle with long marginal 
spines, (9) saddle hair 3-X long, at least double, branches subequal, and (10) ventral 
brush with only 5 pairs of 2-4 branched hairs. 

The 6 species recognized in the subgenus Micraedes fallinto 3 well-defined groups: 
(1) Bisulcatus Group with 3 species (bisulcatus, antillummagnorum and arawak), (2) 
Schicki Group with 2 species (schicki and sandrae), and (3) the monotypic Erethy- 
zonfer Group. 

AFFINITIES. Micraedes is undoubtedly a member of the Melanoconion complex 
of subgenera which includes also Microculex and a number of distinct phylads with a 
short palpus in the male currently listed under Eubonnea and Aedinus (Stone, 
Knight and Starcke, 1959:280-282), that Belkin (1968:11-12) suggests segregating 
into Aedinus (=Eubonnea), Tinolestes and Anoedioporpa, and Micraedes. All of 
these taxa have the aedeagus of the male genitalia essentially similar in structure but 
each group is strongly differentiated in the immature stages and in ecology (breeding 
sites). The short male palpus is not a good subgeneric character in the New World 
Culex for as pointed out by Belkin (1968:11) “this character occurs independently 
in several unrelated phylads” and some species with a short palpus are unquestion- 
ably related to species with a long palpus. This is especially true of Micraedes in 
which the male palpus ranges in length from 0.35 to as long as the proboscis in the 
different species. 


TAXONOMIC TREATMENT 
Subgenus MICRAEDES Coquillett 


1906. Micraedes Coquillett, 1906a:185. TYPE SPECIES. Micraedes bisulcatus Coquillett, 1906, 
Guadeloupe; original designation. 


Culex (Micraedes) of Dyar (1918:102; 1922:95; 1923:187); Bonne and Bonne Wepster (1925: 
274); Edwards (1932:218-219); Lane (1939:76; 1949:255); Foote (1954:4); Belkin (1968:11). 

Culex (Aedinus) in part of Stone, Knight and Starcke (1959:281); Belkin (1962:179); Stone 
(1961:47; 1963:135; 1967:218); Belkin, Schick and Heinemann (1965:13); Forattini (1965: 
31,32,34,35,185,193). 

Culex (Tinolestes) in part of Lane (1953:387); Duret and Damasceno (1955:395). 

Culex (Melanoconion) in part of Dyar (1928:343). 

Culex in part of Howard, Dyar and Knab (1915:216). 

Micraedes of Coquillett (1906b:24; 1910:569); Theobald (1910:486). 


FEMALES (fig. 2). Small to medium sized inornate species; integument dark brown 
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to blackish except for pleuron which is usually yellowish; legs unbanded. Head: Eyes 
not distinctly separated between antennae. Decumbent scales narrow and linear dor- 
sally, broader ones restricted to sides and venter. Erect scales on occiput moderately 
long, forked apically, extending to sides of vertex. Orbital and interorbital bristles 
strong; upper orbitals usually 5(5-6) pairs, heavier, longer and more widely spaced 
than lower. Clypeus bare, light to dark brown. Proboscis distinctly longer than or 
subequal to forefemur; entirely dark scaled, with a few basal bristles. Palpus short to 
moderately long, about 0.2-0.38 of proboscis; 4-segmented, segments 1 and 2 anky- 
losed, without scales; segment 4 longer than 3, both dark scaled. Antenna subequal 
to proboscis; torus light to dark brown, with a few short, dark brown setae mesally; 
flagellar segments 2-13 with 6 moderately long bristles in basal whorls. Thorax: Inte- 
gument moderate to deep brown. Mesonotum with short, narrow, curved, auburn to 
dark scales except along a pair of inner dorsocentral “bare” lines extending from an- 
terior margin to 0.75 of its length; light scales when present, restricted to anterior 
promontory and humeral areas. Acrostichal bristles distinct, usually extending to 
prescutellar area; dorsocentrals, prescutellars and supraalars always present, variously 
developed; 2-4 posterior fossal and 1 parascutellar always developed. Median scutel- 
lar lobe with 6 or 7 large marginal bristles and narrow, dark scales; lateral lobes with 
4 or 5 large marginal bristles and with narrow scales. Paratergite bare. Pleuron usual- 
ly yellowish. Bristles present on apn, ppn, ppl, stp, pra and upper mep; lower mep 
bristle when present, strong, single (absent in Bisulcatus Group). Pleural scaling usu- 
ally absent; a few light to dark scales on upper margin of ppn and a few light scales 
along stp and between upper mep bristles. Coxae with light scales on external sur- 
face; trochanters with ventral dark scales. Forefemur and midfemur dark anteriorly, 
posterior side predominantly light, dark scales restricted to dorsal side; hindfemur 
predominantly light on both sides, dark scaled only dorsally. Tibiae and tarsi of all 
legs dark. Claws simple on all legs. Wing: Veins entirely dark scaled; plume scales re- 
stricted to Rs, R243, Ra, R3. Haltere: Stem pale, knob entirely dark scaled. Abdo- 
men: Laterotergite with many moderately long bristles. Tergites II-VII with large 
basolateral light patches; basal light scaling absent. 

FEMALE GENITALIA (fig. 2). Only bisulcatus, the type species, studied. Seg- 
ment VIII partially retracted into segment VII, apex visible, numerous bristles and 
scales present; tergite VIII about 0.7 of sternite; apices truncate. Tergite [X moder- 
ately broad laterally, narrow in the middle; lobe not prominent, with 4 short setae; 
cowl moderately developed, finely setose, bowed laterally to join tergite IX and ar- 
ticulating with sigma. Postgenital plate about 0.6 length of cercus, not joined to 
cowl basally; apex rounded, with a patch of 12-14 scattered setae. Cerci short, com- 
pressed, widely separated, with many short to moderately long setae; area between 
cerci not lobed. Insula poorly sclerotized, with a group of 8-10 short setae, contin- 
ued laterally as finely setose sigma. Spermathecae 3, one a little larger than others. 

MALES (fig. 2). Coloration similar to females; sexual dimorphism of head ap- 
pendages marked. Proboscis shorter to longer than forefemur. Palpus porrect; varied 
in length from 0.35 to as long as the proboscis; 4 or 5 segmented, entirely dark 
scaled. Whorls of flagellar segments 1-12 strongly developed, with at least 24 long 
bristles; segments 12 and 13 elongate, 13 about 1.2-1.25 of 12; torus only slightly 
swollen. Claws of foreleg and midleg enlarged, unequal; larger claw with a submedian 
tooth; both claws with basal spicules. Hindclaws as in females. | | 

MALE GENITALIA. Segment IX: Lobes of tergite IX small, approximate, usually 
distinct and moundlike (indistinct in arawak) with varied number of short to moder- 
ately long setae; sternite narrow, without scales or setae. Sidepiece: Roughly triangu- 
lar in outline, only moderately inflated; tergal and lateral surfaces with bristles and 
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setae of varied length; sternal surface with shorter setae; scales usually absent (pres- 
ent in arawak). Subapical lobe more or less distinctly differentiated into proximal 
and distal divisions (poorly differentiated in Bisulcatus Group); proximal division us- 
ually with 2 sclerotized rods and distal division with or without a prominent leaf. 
Clasper: Relatively simple, shorter than sidepiece; either attenuate distally or distal 
0.3 distinctly thickened; usually with a row of fine ridges distally on external margin 
(absent in Bisulcatus Group) and 2 distinct, short subapical setae on lower surface; 
spiniform subapical, short, broadened and spoon-shaped distally, apex appearing 
notched in some aspects. Phallosome: Lateral plate of aedeagus with broadly sclero- 
tized basal “hook”, a posteriorly directed long apical process and a sternal spine. 
Proctiger: Basolateral sclerotization strongly developed, produced into conspicuous 
dorsal conical lobe below lobe of tergite IX; apex of paraproct with crown of 6-13 
teeth; cercal setae small, distinct, variable in number, their alveoli usually confluent. 

PUPAE. Cephalothorax: Middorsal ridge moderate. Integument uniformly lightly 
to moderately pigmented. All hairs present, variously developed. Hair 5-C strongly 
developed, at least 2.0 of 4-C; hair 6-C smaller than and cephalad of 7-C; hair 7-C 
single; 8,9-C widely separated, 8-C single or branched (2-4) and 9-C usually single; 8- 
C slightly and 9-C distinctly caudolaterad of trumpet base. Trumpet: Not placed on 
tubercle; moderately long, index 8.0-12.0; moderately pigmented; tracheoid distinct, 
short; apical portion not flared; pinna short. Metanotum: Hairs 10,11-C moderately 
close together, removed from hair 12; hair 11-C usually single, rarely double. Abdo- 
men: Integument without any distinct pattern of pigmentation. Hair 3-1 single or 
double, 1-II usually with at least 10 branches, faintly resembling float hair (1-1); 
hair 2-III-VII not marginal but moved cephalad or cephalomesad of hair 1; hair 5- 
IV-VI single or branched, at least subequal in length to its tergite (in Bisulcatus 
Group, 5-IV slightly shorter than tergite length); 6-I-VI usually single; 9-II-VI cep- 
halolaterad of hair 6; hair 9-VII usually triple; 9-VIII triple, at least subequal in 
length to segment VIII; hair 4-VIII single or double; 1-IX apparently not developed. 
Lobes on posterior margin of sternite VIII only slightly developed. Tergite VIII with 
caudal lobe overlying lateral part of tergite IX. Paddle: Longer than wide; midrib 
strongly differentiated; paddle margins with distinct, long hairlike spicules (absent 
in Bisulcatus Group). Only 1 paddle hair (1-P) present. 

LARVAE. Head: Width slightly greater than length. Labrum well differentiated 
dorsally. Ocular bulge inconspicuous. Mouthbrushes numerous, filamentous. Collar 
moderately well developed. Posterior tentorial pit a short distance from caudal bord- 
er; maxillary suture complete, extending a short distance caudolaterad of pit. Labial 
plate long. Aulaeum with distinct, filamentous spicules. Mental plate well developed, 
with 7 or 8 distinct lateral teeth; central tooth not shouldered. Hair O-C distinct, re- 
moved laterad of 1-C; hair 1-C strongly sclerotized, slightly curved; 2,3-C not devel- 
oped; 4-C short to moderately long, either cephalomesad or cephalolaterad of 5-C; 
hairs 5,6-C distinctly longer than antenna and usually 4 branched; 7-C with many 
strong, barbed branches; 8-C single or double, rarely triple; 11-C strongly developed, 
multiple; 13-C closer to 12 than to 11-C; hairs 14,15-C anterior; basal maxillary hair 
(bmh) single or branched, when branched, spikelike or attenuate apically; 16,17-C 
not developed. Antenna: Relatively short and slender, uniformly tapered; with dis- 
tinct spinelike spicules in basal 0.5-0.6; pigmentation uniformly light. Hair 1-A near 
middle of shaft, branched; other hairs single, short to moderately long. Thorax: Usu- 
ally roughly rectangular, wider than long. Integument glabrous. Hair 1-3-P on a poor- 
ly developed tubercle; 1,3-P at least moderately long, multiple; 14-P usually single 
(double in bisulcatus);0-P, 1,3,14-M, 1,2-13-T stellate (strong and multiple in Schicki 
Group). Abdomen: integument of segment I glabrous; segments II-VIII with minute 
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spinelike spicules laterally. Hairs 1,2,4,11,13-I, 1,2,5,9,13-II, 1,2,5,7,9,13-III-VI, 1, 
2,5,8,10,13-VII usually stellate (strong and multiple in Schicki Group); hair 2 always 
in the anterior part of tergite; 6-I long, at least double; 6-II single; 7-I long, double; 
7-11 at least double; 6-III-VI shorter, double, branches subequal. Segment VIII: 
Comb in a patch of 3 or 4 irregular rows; comb scales slender, simple, not spatulate. 
Hairs 1,5-VIII multiple, sometimes stellate; 1,2-VIII not on sclerotized tubercles or 
plates. Siphon: Long, index ranging from 9.0 to 20.0. Acus distinct, attached, with 
ventral projection. Pecten terminating in basal 0.4. Siphonal hairs strongly devel- 
oped, 6 pairs; 4 pairs subventral, progressively shorter caudad, proximal distinctly 
caudad of last pecten tooth; 2 pairs subdorsal, usually branched. Subapical hair (2-S) 
slightly recurved and with small subbasal branch. Anal Segment: Saddle complete; 
‘integument imbricate or spiculate; caudal margin with long spines, some branched 
apically; acus not developed. Hair 1-X short to moderately long, single, double or 
forked; 2-X long, at least double, without subbasal branches; 3-X long, single. Ven- 
tral brush (4-X) with 5 pairs of 2-4 branched hairs, all on grid with distinct lateral 
bar not attached to saddle. Gills varied in length, ventral subequal to dorsal. 


KEYS TO GROUPS AND SPECIES 
ADULTS 
Bisulcatus Group 
f Lower mep area without bristles; palpus of both sexes slender, about 0.35 of 
proboscis length . . . . 1. bisulcatus; 2. antillummagnorum; 3. arawak 
Lower mep area with 1 strong bristle; palpus of both sexes moderately thick, 
female less than 0.28 and male about 0.9 of proboscis length . . . .. 2 
Schicki and Erethyzonfer Groups 


2(1). Scales on upper margin of ppn white; lower mep area dark brown (Schicki 


Group). . > . . . 4. schicki; 5. sandrae 

Scales on upper margin of ppn | to blackish: lower mep area yellowish 

like rest of pleuron (Erethyzonfer Group) . . . . . . 6. erethyzonfer 
MALE GENITALIA 


(5. sandrae unknown) 


P Subapical lobe not clearly differentiated into divisions, distal division appear- 
ing as distal sternal appendage of proximal; subapical lobe without prom- 

inent leaf (Bisulcatus Group) . . 2 
Subapical lobe differentiated into proximal and distal divisions: “subapical 

howe with | prominenti ef... . . . . ....,.,...,..bŵ 


Bisulcatus Group 


2(1). Paraproct with only 6 or 7 apical teeth; clasper with a moderately long sub- 
basal seta on external margin . . . . . . . . .. . . . .3. arawak 


28 


3(2). 


4(1). 


z 


30). 


463). 
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Paraproct with at least 10(10- 13) — teeth; dna without any subbasal 
setae on external margin . . . . =. og: 


Ninth tergite lobe usually with 3(2-5) short weak setae; 1 bristle on base of 
tergal surface of proximal division of subapical lobe distinctly sclerotized 
and saberlike . . . . +. . 1. bisulcatus 

Ninth tergite lobe usually with 6(6-9) Se long setae; none of the 
bristles on base of tergal surface of proximal division sclerotized and saber- 
like... . . .. . . . . . . 2. antillummagnorum 


Schicki and Erethyzonfer Groups 


Proximal division of subapical lobe with 2 subequal rodlike appendages; 
ninth tergite lobe with at least 10 moderately long setae . ì 
6. erethyzonfer 
Proximal division of subapical lobe with only 1 ‘distinct rodlike appendage; 
ninth tergite lobe with 3-6 short, weak setae . . . . . . . .4. schicki 


PUPAE 
(3. arawak unknown) 
Paddle margins smooth; hair 9-VIII very long, about 2.0 length of tergite 
VIII (Bisulcatus Group) . . . d. 
Paddle margins with long hairlike spicules: hair 9-VIII moderately Jong, sub- 
equal in length to tergite VIII . n EE „3 
Bisulcatus Group 

Hair 6-LII moderately long, usually subequal to or če longer than 7-1 II 
hr 1. bisulcatus 

Hair 6- I JI leg. usually about 2 0 lensth of 7-1 JI = å antillummagnorum 


Schicki and Erethyzonfer Groups 


Hair 6-IV,V long, exceeding apex of succeeding segment. . . . .4. schicki 
Hair 6-IV,V shorter, barely extending to middle of succeeding segment . . 4 
Hair 10-C triple; 1-II usually 4 branched . . | . 5.sandrae 


Hair 10-C mi 7 branched hud du hair 1-II at Y 10 branched . . 
er 6. erethyzonfer 


LARVAE 


Hair 8-C single; 4-C usually single and cephalomesad of 5-C; basal maxillary 
hair (bmh) strong, spikelike and at least double (Bisulcatus Group). . .2 
Hair 8-C double or triple; 4-C at least double and cephalolaterad of 5-C; bas- 
sal maxillary hair (bmh) weak and single; if branched, then with attenu- 
Te JE we ww A 
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Bisulcatus Group 


200. Metathoracic hair 1-T with only 3 or 4 branches; 2-II single or double 


. . .3. arawak 

| PPR bas 1-T with “ kaší 15 banden 2-11 ll: with at least 15 
maras ¿ER Y Eb. ba: e > mead 

3(2). Hair 6-I with at least 5(5 or 6) branches . . . . . . . . +. 1. bisulcatus 
Hair 6-1 usually with 3 branches . . . . . . . . . 2. antillummagnorum 


Erethyzonfer Group 


4(1). Saddle integument distinctly spiculate at 100X; abdominal hairs 1,2,5,13-II- 
VI stellate, with at least 15 strong spikelike branches; caudal margin of 
saddle with spines extending ventrad of hair 1-X. . . . 6. erethyzonfer 

Saddle integument imbricate, without spicules visible at 100X; abdominal 
hairs 1,2,5,13-II-VI multiple, usually with less than 12 attenuated branch- 
es; caudal margin of saddle without spines ventrad of hair 1-X . . . .5 


Schicki Group 


5(4). Hair 2-X usually double, rarely triple; proximal subdorsal siphonal hair short, 


weakly developed and about 0.25 of hair 1-S . . . . +4. schicki 

Hair 2-X at least 4 branched (4-6); proximal ie siphonal hair long, 

strongly developed and subequal in length to hair 1-S . . . . 5. sandrae 
BISULCATUS GROUP 


FEMALES. Small to moderate in size. Head: Erect scales usually yellowish to 
pale brown. Palpus moderately long, slender, about 0.35 to 0.38 of proboscis length; 
segment 4 about 2.0 of 3. Thorax: Mesonotal scales auburn. Pleural integument yel- 
lowish. Upper marginal scales on ppn auburn. Lower mep area without any bristles. 
Abdomen: Sternites II-VII predominantly with creamy scales, occasionally a few 
apical dark ones on distal segments. 

MALES. Similar to female in coloration. Palpus narrower than in female, about 
0.35-0.38 of proboscis length and 5 segmented; segment 4 about 1.5-1.6 of 3; seg- 
ment 5 minute. 

MALE GENITALIA. Ninth tergite lobe small, usually moundlike (indistinct in 
arawak), with 2-9 short to moderately long setae. Sidepiece roughly conical, length 
2.0-2.5 of greatest width; tergal surface with bristles and setae and usually without 
scales (present in arawak); sternal surface with short to moderately long setae. Sub- 
apical lobe situated at about middle, directed mesad and not clearly differentiated 
into divisions, the distal division appearing as distal sternal appendage of proximal; 
proximal division prominent, split apically, each part bearing a sclerotized rod; distal 
division with relatively simple setae; leaf absent. Clasper about 0.6-0.8 of sidepiece 
length, relatively simple, slender; distal 0.4 with 2 subapical setae on lower surface. 
Apical process of lateral plate long, truncate from dorsal aspect; sternal spine direct- 
ed laterad. Paraproct with at least 10(10-13) apical teeth (only 6 or 7 in arawak); 
cercal setae distinct, 2-5 in number. 
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PUPAE. Cephalothorax: Hair 4-C short, usually double; 5-C distinctly longer than 
distance between its base and that of trumpet; 10-C at least 4 branched. Abdomen: 
Hair 1-11 with many branches (25 or more), faintly resembling float hair; 1-III-VII 
usually single or double; 2-II-VI about 2.0 of 9-II-VI; hair 2-VII always within basal 
0.66 of its tergite; 5-V,VI at least 1.5 of succeeding segment; 9-III-VII distinctly cep- 
halad of hair 6; hair 9-VII distinctly longer than 6-VII, extending beyond apex of 
segment; 9-VIII at least 2.0 length of segment VIII. Paddle: Elongate, apex slightly 
produced; margin smooth, without any indication of spicules. 

LARVAE. Head: Hair 4-C short, usually single and slightly cephalomesad of 5-C; 
hairs 8,10-C always single; basal maxillary hair (bmh) with 2-4 strong, spikelike 
branches. Antenna: Hair 1-A at about 0.5 from base. Thorax: Roughly rectangular 
in outline, wider than long. Hair 4-P at least triple; 9-M double or triple. Abdomen: 
Hairs 1,2,4,11,13-I, 1,2,5,9,13-II, 1,2,5,7,9,13-III-VI, 1,2,5,8,10,13-VII distinctly 
stellate, with many spikelike branches; 2-I-VI distinctly cephalad of 1 (slightly cep- 
halolaterad in arawak). Segment VIII: Individual scale usually terminating in a med- 
ian spine (absent in arawak). Hairs 1,5-VIII usually stellate. Siphon: Long, index 
about 10.0-20.0. Pecten terminating before middle. Subventral hairs moderately 
long, progressively shorter distally; proximal subdorsal hair basad of hair 1-S and us- 
ually within last pecten tooth. Anal Segment: Caudolateral border of saddle with 
very long marginal spines, some with lateral fringes; no distinct spines ventrad of hair 
1-X. Hair 1-X moderately long, single. Saddle body with rows of minute hairlike 
spicules. Hair 2-X usually triple. Gills subequal, less than 1.5 of dorsal saddle length. 

DISCUSSION. The Bisulcatus Group is strongly differentiated from the other 
groups of the subgenus. Both sexes of the adults have a narrow palpus which is only 
0.35-0.38 of the proboscis length. The male genitalia are readily recognized by the 
position of the subapical lobe of sidepiece and the absence of a row of fine ridges on 
distal 0.4 of clasper. The larvae are immediately separated by the position of hair 4- 
C and the spikelike basal maxillary hair. The pupae are easily differentiated by the 
absence of marginal spicules on the paddle. 

The distribution of the Bisulcatus Group is in general similar to but more restrict- 
ed than that of the Walkeri Section of the subgenus Howardina of Aedes (Berlin, 
1969). The group is known at present only from islands in the Greater and Lesser 
Antilles. In the present study I am recognizing 3 species in the group on the basis of 
correlated features of the adults and the immature stages. All 3 species have been 
mistaken for americanus in the past. C. bisulcatus, the type species of the subgenus, 
is definitely known only from the Leeward and Windward groups of the Lesser An- 
tilles, having been reported from St. Croix southward to St. Lucia; antillummagnor- 
um has been collected in Cuba, Hispaniola, Puerto Rico and St. Thomas; and arawak 
is endemic to the island of Jamaica (fig. 1). 

The immature stages of the Bisulcatus Group have been collected primarily in epi- 
phytic and terrestrial bromeliads. 


1. Culex (Micraedes) bisulcatus (Coquillett) 
Figs. 1-4 
1906. Micraedes bisulcatus Coquillett, 1906a:185-186. TYPE: Lectotype å (82.3) with associ- 
ated larval and pupal skins and genitalia slide (1648), La Soufriere, Guadeloupe, elev. 


3,000 ft, 30 July 1905, A. Busck [USNM, 8291; designation of Stone and Knight 1957: 
44]. 
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Culex (Micraedes) bisulcatus of Dyar (1918:90,102; 1922:96; 1923:188); Bonne and Bonne-Wep- 
ster (1925:275); Floch and Abonnenc (1945:36-38); Belkin (1968:11). 

Culex (Aedinus) bisulcatus in part of Stone (1967:218; 1969:7). 

Culex bisulcatus of Dyar and Knab (1906:205,208); Howard, Dyar and Knab (1915:306-308, in 
part). | 

Micraedes bisulcatus of Coquillett (1906b:24; 1910:569); Theobald (1910:486). 

Culex (Micraedes) americanus in part of Edwards (1932:219); Lane (1939:76). 

Culex (Aedinus) americanus in part of Stone, Knight and Starcke (1959:281); Belkin, Schick and 
Heinemann (1965:27); Forattini (1965:34); Bram (1967:17). 

Culex (Tinolestes) americanus in part of Lane (1953:389-390); Duret and Damasceno (1955:395). 

Culex (Melanoconion) americanus in part of Dyar (1928:343-344). 

Culex americanus of van der Kuyp (1948:748,749; 1953:146; 1954:58). 


FEMALE (fig. 2). Wing: 2.8 mm. Proboscis: 1.7 mm. Forefemur: 1.6-1.7 mm. 
Abdomen: 2.1 mm. As described for the subgenus and the group, with the following 
additional features. Decumbent scales on dorsum of head narrow, creamy. Proboscis 
length variable; subequal to forefemur in Nevis, Montserrat, Guadeloupe, Dominica 
and Martinique populations; slightly longer in St. Kitts, Antigua and St. Lucia popu- 
lations. Mesonotal scales auburn, linear. Antealer area above paratergite with a few 
scattered auburn scales. Basolateral light patches on abdominal tergites creamy. 

MALE (fig. 2). Wing: 2.5 mm. Proboscis: 1.6 mm. Forefemur: 1.5-1.6mm. Slight- 
ly smaller in size than female and similar in coloration. Palpus length as in female. 
Proboscis subequal to forefemur in Nevis, Montserrat, Guadeloupe and Martinque 
and longer than forefemur in St. Kitts, Antigua, Dominica and St. Lucia populations. 

MALE GENITALIA (fig. 3). Diagnostic characters as in the key. Readily separ- 
ated from antillummagnorum by the presence of usually 3(2-5) short, weak setae on 
ninth tergite lobe; from arawak by the presence of at least 10 apical teeth on para- 
proct. Ninth tergite lobe prominent, usually with 3(2-5) short setae. Sidepiece length 
about 2.0 of greatest width; tergal and lateral surfaces with many long bristles, stern- 
al surface with short setae; no scales evident. Proximal division of subapical lobe 
prominent, split apically into 2 unequal parts, tergal part bearing a smaller and stern- 
al a larger saber; a smaller narrow saber arising from base of tergal surface; distal di- 
vision with 8-10 relatively simple setae, of which 4 or 5 lanceolate, 1 longer seta 
with attenuated apex and 1 with a recurved apical barb. Clasper about 0.8 of side- 
piece length, relatively simple, slender. Paraproct with 10-13 apical teeth; cercal set- 
ae 2-5. 

PUPA (fig. 3). Abdomen: 2.6 mm. Trumpet: 0.4 mm; index about 8.0. Paddle: 
0.75 mm. As figured; diagnostic characters as in the key. Readily separated from 
antillummagnorum by hair 6-LII either subequal to or slightly longer than 7-LII. 
Cephalothorax: Integument lightly pigmented. Hair 5-C double or triple; 6-9-C usu- 
ally single; 11-C single and 12-C triple (2 or 3). Abdomen: Integument lightly pig- 
mented, progressively lighter caudad. Hair 1-II with at least 30 branches; 6-I,II single, 
moderately long, either subequal to or slightly longer than 7-LII; hair 5-V single; 5- 
VI double; 6-III-VI usually single; 6-VII usually triple (2 or 3), distinctly shorter 
than 9-VII; hair 9-VIII triple. Paddle: Elongate, longer than wide, at least 2.0 of seg- 
ment VIII. Male genital lobe extending to 0.43 and female barely to 0.2 of paddle. 

LARVA (fig. 4). Head: 0.95 mm. Siphon: 1.4-1.5 mm. Anal Saddle: 0.25 mm. 
As figured; diagnostic characters as in the key. Readily separated from antillummag- 
norum by the 5 or 6 branched hair 6 on segment I; from arawak by hair 14-P usually 
double and hair 2-II with at least 15 stellate branches. Head: Width about 1.05 of 
length. Hair 4-C usually single; 7-C usually with 10(9-11) and 9-C usually with 4(4-7) 
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branches; 15-C short, double, not extending to base of mental plate. Mental plate 
with a strong median tooth and 7 or 8 distinct teeth on each side. Antenna: Length 
about 0.45 of head, with distinct spicules in basal 0.5; all hairs single except 1(9,7- 
11). Thorax: Hair 0-P usually with 23(22-24) stellate branches; 7-P single; 14-P 
spikelike, double or triple, rarely single; 1-M usually with 25(23-26) branches. Abdo- 
men: Stellate hairs usually with at least 15 branches; 6-1 with 5 or 6 branches; 2-11 
with at least 15 stellate branches; 2-I-VI distinctly cephalad of hair 1. Segment VIIT: 
Comb scales in a patch of 3 or 4 irregular rows, about 55-67 in number; scales in 
proximal row fringed to apex; distal scales with a recurved apical spine. Siphon: In- 
dex 14.0-16.0. Integument lightly pigmented, faintly imbricate in basal 0.1-0.2; sub- 
ventral hairs moderately long, usually with less than 5 branches, progressively small- 
er caudad; subdorsal hairs moderately long, double. Pecten extending to 0.35 of 
siphon; individual tooth long, with minute denticles on ventral border but not ex- 
tending to apex. Anal Segment: Integument lightly pigmented, weakly spiculate; 
caudolateral border with long spines, some branched apically. Hair 1-X single; 2-X 
triple. Gills narrow, moderately long, about 1.4-1.5 of dorsal saddle length. 

SYSTEMATICS. The incorrect synonymy of bisulcatus with americanus (Neveu- 
Lemaire, 1902) by Dyar (1928:344) was questioned by Floch and Abonnenc (1945: 
37) and Fauran (1961:45) but persisted until Stone (1967:218) treated americanus 
as a nomen dubium and restored bisulcatus to specific status, as was also done inde- 
pendently by Belkin (1968:11). - . 

The present diagnosis of bisulcatus in the restricted sense is based primarily on 
topotypic material from Guadeloupe. Populations from other islands in the Leeward 
and Windward groups of the Lesser Antilles agree in general with the Guadeloupe 
population in all stages except for the number of bristles on the ninth tergite lobe of 
the male genitalia which tend to be more numerous in the northernmost popula- 
tions, approaching the condition in antillummagnorum. The only significant varia- 
tion found in the different insular populations is a non-clinal one in the length of the 
proboscis. The proboscis is subequal to the forefemur in both sexes from Nevis, 
Montserrat, Guadeloupe and Martinique; longer in both sexes from St. Kitts, Antig- 
ua and St. Lucia; longer in the males and subequal in the females from Dominica. 

The record of bisulcatus from the southern Virgin Islands (St. Croix) is based on 
the genitalia of a single male [USNM] ; these agree in general with the other popula- 
tions of bisulcatus and not with antillummagnorum. 

BIONOMICS. The immature stages of bisulcatus have been collected in the leaf 
axials of arboreal and terrestrial bromeliads at low (50 ft) to moderate (3200 ft) ele- 
vations. Several adults, including 2 blooded females resting on tree trunks, were tak- 
en in a sweeping collection at 1500 hours on Guadeloupe (FWI 195). 

DISTRIBUTION (fig. 1). Islands of the Leeward and northern Windward groups 
of the Lesser Antilles from Sint Maarten to St. Lucia; St. Croix in the southern Vir- 
gin Islands. Not known from the southern Windward islands (St. Vincent, Grena- 
dines, Grenada and Barbados). Material examined: 1214 specimens; 113 6, 88 9, 237 
pupae, 776 larvae; 191 individual rearings (35 pupal, 93 larval, 63 incomplete). 

ANTIGUA. St. John: Table Hill, elev. 175 ft, 25 Sept 1965, R. Martinez and A. Guerra (ANT 
103), 7 L [UCLA]. St. Mark: Boggy Peak, elev. 1300 ft, 22 Sept 1965, R. Martinez and A. Guerra 
(ANT 82), 2 L [UCLA]. St. Mary: Walling’s Dam, elev. 300-500 ft, 15 Sept 1965, T.H.G. Aitken, 
R. Martinez and A. Guerra (ANT 45,48,50), 4 lp} (45-12,14-16), 2 IP (45-1013), 1 6, 5 9, 6 P, 
21 L (45), 2 IP (48-10,11), 4 3, 3 2, 7 p, 23 L (48), 1 IP (50-10), 19 L (50); 27 Sept 1965, R. Mar- 
tinez and A. Guerra (ANT 112,113), 2 Ipd (112-11,12), 1 lp? (112-17), 1 på (112-100), 2 Ip (112- 
10,15), 2 IP (112-13,16), 3 L (112), 1 Ip? (113-13), 1 på (113-100), 1 18 (113-108), 1 lp (113-12), 
1 IP (113-11), 1 P, 9 L [UCLA]. St. Paul: Liberta, 23 Sept 1965, R. Martinez and A. Guerra 
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(ANT 94), 2 P, 5 L, 3 1 [UCLA]. Sugar Loaf Mountain, elev. 750-800 ft, 26 Sept 1965, R. Mar- 
tinez and A. Guerra (ANT 106-110), 1 på (106-100), 10 L (106), 2 IP (107-10,11), 8 L (107), 
4 IP (108-10-13), 2 9, 2 p, 5 L (108), 1 IP (109-12), 2 L (109), 1 IP (110-10), 8 L (110) [UCLA]. 

DOMINICA. St. David: Crete Palmiste, elev. 1400 ft, 18 June 1965, R. Martinez and A. Guerra 
(DOM 120), 1 lp$ (120-11), 6 L [UCLA]. Fond Figues, elev. 400-500 ft, 24 June 1965, 
R. Martinez and A. Guerra (DOM 146), 2 pé (146-100,101), 9 L [UCLA]; 30 Jan 1965, W.W. 
Wirth, 1 9 (66-29); 9 Feb 1965, W.W. Wirth, 1 3 (66-16), 1 3, 1 9; 12 Apr 1966, R.J. Gagne, 1 9; 
29 Apr 1966, R.J. Gagne, 1 d (67-41) [USNM]. Grand Fond, elev. 300 ft, 18 June 1965, R. Mar- 
tinez and A. Guerra (DOM 113,114), 5 L (113), 1 Ipd (114-24), 1 IP (114-20), 8 L [UCLA]. Rosa- 
lie, Bois Diable Ridge, elev. 1400 ft, 11 June 1965, R. Martinez and A. Guerra (DOM 72), 2 1P 
(72-10,11), 1 L [UCLA]. Junction of roads to Rosalie and Castle Bruce, 29 Mar 1966, R.J. Gagne, 
1 6 (67-39), 1 9; 23 Apr 1966, R.J. Gagne, 1 3 (67-36), 29 [USNM]. St. George: Morne Anglais, 
elev. 3000 ft, 25 June 1965, R. Martinez (DOM 147-149,152), 1 lpg (147-20), 2 L (147), 1 L 
(148), 1 på (149-100), 2 p, 1 L (149), 1 Ipg (152-10) [UCLA]. Roseau, elev. 50 ft, 5 June 1965, 
T.H.G. Aitken, R. Martinez and A. Guerra (DOM 12), 1 Ipó (12-21), 1 IP (12-20) [UCLA]. Roseau, 
L’Etang, elev. 2600 ft, 8 June 1965, T.H.G. Aitken, R. Martinez and A. Guerra (DOM 44,46,51, 
53), 1 IP (44-30), 1 Ipó (46-10), 1 IP (46-11), 3 L (46), 1 lp? (51-10), 1 p? (51-100), 4 L (51), 1 på 
(53-100), 2 L (53) [UCLA]. Tan Cred, elev. 2000 ft, 9 June 1965, R. Martinez and A. Guerra 
(DOM 56), 2 IP (56-10,11), 10 L [UCLA]. St. John: Morne Diablotin, elev. 3000 ft, 24 June 
1965, A. Guerra (DOM 161,162), 2 IP (161-10,13), 7 L (161), 1 Ip? (162-11), 1 p? (162-100), 
2 L (162) [UCLA]. Syndicate Estate, elev. 2000 ft, 24 June 1965, A. Guerra (DOM 160), 
1 lpg (160-10) [UCLA]. St. Joseph: Clarke Hall, 20 Feb 1964, D.F. Bray, 1 d (67-44) [US- 
NM]. Layon Park Estate, elev. 600 ft, 24 June 1965, R. Martinez (DOM 142), 1 1P (142-10), 
4 L [UCLA]. Layou Valley, 18 Apr 1959, R.H. Darsie, 1 Ip? (72-2), 2 på (72-3,5A) [USNM]. 
Mero, elev. 200 ft, 14 June 1965, R. Martinez and A. Guerra (DOM 86), 1 pd (86-100), 1 IP (86- 
10), 2 L [UCLA]. St. Luke: Champigny Estate, elev. 600-1000 ft, 6 June 1965, T.H.G. Aitken, 
R. Martinez and A. Guerra (DOM 14,24), 2 Ipd (14-10,11),4 3,2 9, 6 p, 3 L (14), 2 IP (24-10,11), 
2 P,3 L (24) [UCLA]. South Chiltern, elev. 600-800 ft, 6 June 1965, T.H.G. Aitken, R. Martinez 
and A. Guerra (DOM 25-27), 1 lps (25-10), 1 IP (25-11), 3 L (25), 1 lp? (26-11), 1 p? (26-100), 
1 IP (26-10), 8 L (26), 1 p? (27-100), 2 L (27) [UCLA]. St. Patrick: Geneva Estate, elev. 300 ft, 
10 June 1965, R. Martinez and A. Guerra (DOM 64), 1 Ipd (64-10), 1 på (64-100), 1 IP (64-11), 
6 L [UCLA]. St. Paul: Brigandin, elev. 2000 ft, 22 June 1965, R. Martinez and A. Guerra (DOM 
125), 1 p? (125-100), 5 L [UCLA]. Pont Casse, elev. 2200-3000 ft, 22 June 1965, R. Martinez 
and A. Guerra (DOM 126,128,129), 1 p? (126-100), 8 L (126), 5 L (128), 2 P, 5 L (129) [UCLA]; 
12 Feb 1965, W.W. Wirth, 1 å (66-34); 25 Feb 1965, W.W. Wirth, 1 4 (66-33); 10 Apr 1966, R.J. 
Gagne, 1 9; 11 Apr 1966, R.J. Gagne, 1 d (67-40); 5 May 1966, R.J. Gagne, 1 9; 19 Apr 1959, 
R.H. Darsie, 1 IP (73-6), 1 P (73-3), 2 L (73), 31(73-1,2,8), 1 Ipd (74-1), 1 IP (75-3), 1 lp (76-7), 
1 3 (78-3A), 1 lp (78-3), 1 p (78-1), 1 L (78-4) [USNM] . Parish not specified: Manets Gutter, 10 
Mar 1965, W.W. Wirth, 1 9 [USNM]. 

GUADELOUPE. Basse-Terre: Bains Jaunes, elev. 3000 ft, 21 Sept 1965, P. Fauran (FWI 248), 
1 Ip? (248-10) [UCLA]. La Soufriere, elev. 3000 ft, July 1905, A. Busck, 1 18 (82.1) [USNM]. 
Lamentin, Duclos, elev. 500 ft, 19 Jan 1965, P. Fauran (FWI 186-191), 1 Ipd (186-100), 3 Ips 
(187-101,103,104), 2 Ip? (187-100,102), 4 L (187), 3 1pg (188-100,101,107), 3 Ip? (188-104,106, 
108), 1 Id (188-105), 2 lp (188-102,103), 6 L (188), 6 lpd (189-100,103,105-107,110), 1 Ip? (189- 
104), 1 Ip (189-102), 2 IP (189-111,112), 2 Ipd (190-101,103), 1 Ip (190-102), 1 1P (190-100), 1 
1p? (191-100) [UCLA]. Route de Traversee, elev. 680-1200 ft, 18 Sept 1965, P. Fauran (FWI 241- 
244), 1 L (241), 1 Ipd (242-13), 6 Ip? (242-10-12,14-16), 2 på (242-100,101), 3 p, 18 L, 31 
(242), 1 Ipd (243-10), 1 Ip? (243-11), 2 på (243-102,103), 2 p? (243-100,101), 1 3, 1 p, 31(243), 
2 Ipd (244-11,12), 2 Ip? (244-10,13), 3 L (244); 24 Sept 1965, P. Fauran (FWI 250,251), 1 Ip? 
(250-10), 5 L (250), 1 Ipd (251-11), 2 Ip? (251-10,12), 1 pd (251-100), 119 (251-102), 1 P, 20 L, 
4 1(251) [UCLA]. Grande-Terre: Pointe-a-Pitre, Joliviere, adult collection, 26 Jan 1965, P. Fauran 
(FWI 195), 13 3,7 9 [UCLA]. 

MARTINIQUE. Fort-de-France, Route de la Trace, elev. 1860 ft, 16 J uly 1965, P. Fauran (FWI 
M 3, M 4), I pd (M 3-10), 2 Ip? (M 3-11,12), 1 6,1 L (M 3), 1 pg (M 4-10), 1 Ip? (M 4-11), 1 p (M 
4) [UCLA]. 
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MONTSERRAT. St. Anthony: Chance Mountain, elev. 2800-2850 ft, 5 Oct 1966, T.H.G. Ait- 
ken, R. Martinez and A. Guerra (MNT 30-33), 1 Ipg (30-22), 2 IP (30-21,23), 12 L (30), 2 Ipó 
(31-11,12), 1 Ip? (31-10), 1 IP (31-13), 9 L (31), 15 L (32), 1 Ipd (33-10), 2 Ip? (33-11,12),21P 
(33-13,14), 11 L (33) [UCLA]. 0.5 mi SE of Galways Soufriere, elev. 1750 ft, 12 Oct 1966, R. 
Martinez and A. Guerra (MNT 59), 17 L [UCLA]. Lower Gages Soufriere, elev. 1250 ft, 6 Oct 
1966, T.H.G. Aitken, R. Martinez and A. Guerra (MNT 37), 1 1p? (37-10), 9 L [UCLA]. O'Gara's 
Estate, elev. 100 ft, 11 Oct 1966, R. Martinez and A. Guerra (MNT 56), 6 L [UCLA]. Richmond 
Estate, elev. 50 ft, 10 Oct 1966, R. Martinez and A. Guerra (MNT 47), 24 L [UCLA]. Waterworks 
Estate, elev. 300 ft, 18 Oct 1966, R. Martinez and A. Guerra (MNT 123), 1 på (123-100), 1 G, 
1 p, 20 L, 11 [UCLA]. St. Peter: Fogarty Village, elev. 500 ft, 17 Oct 1966, R. Martinez and A. 
Guerra (MNT 114), 12 L [UCLA]. Frith Village, 4 Oct 1966, T.H.G. Aitken, R. Martinez and 
A. Guerra (MNT 23), 2 lp? (23-10,11), 1 pg (23-100), 1 p? (23-101), 26 L [UCLA]. Plymouth, 
0.5 mi NE of Belham Bridge, elev. 250 ft, 4 Oct 1965, T.H.G. Aitken, R. Martinez and A. Guerra 
(MNT 21), 1 IP (21-10), 2 L [UCLA]. Woodlands Estate, elev. 300 ft, 17 Oct 1966, R. Martinez 
and A. Guerra (MNT 115,116), 1 Ip? (115-10), 2 8,2 p, 14 L (115), 6 L (116) [UCLA]. 

NEVIS. St. George: Nevis Peak, elev. 2600-3200 ft, 24 Aug 1966, R. Martinez (NEV 19-22), 
1 IP (19-10), 1 P, 5 L(19), 1 lpé (20-10), 1 IP (20-11), 2 L (20), 3 L (21), 1 på (22-100), 3 L (22); 
8 Sept 1966, R. Martinez and A. Guerra (NEV 39-42), 1 Ipd (39-12), 1 Ip? (39-11), 1 på (39- 
100), 4 L (39), 1 lp? (40-11), 8 L (40), 1 pg (41-11), 7 L (41), 1 Ipd (42-11), 1 pd (42-100), 
5 L (42) [UCLA]. 

SABA. Peak Hill, Rendez Vous, and Upper Hellsgate, Apr 1947 (van der Kuyp 1954:91). 

SINT EUSTATIUS. Locality and date not specified, E. van der Kuyp, 1 L [USNM]. De Kant 
of the Quill, 12 July 1949, 23 L; Big Gut near base of White Hall, 6 July 1949, 4 L; near top of 
White Hall, 6 July 1949, 1 L (van der Kuyp 1953:146). 

SINT MAARTEN. Marigot Hill, 7 Oct 1947, E. van der Kuyp, 2 å [USNM]. Locality and date 
not specified, E. van der Kuyp, 3 L [UCLA, USNM]. Base of Meschrine Hill, S of Simon Bay 
bridge, 27 May 1949, 2 P, 17 L (van der Kuyp 1953:146). 

ST. CROIX. Crique, Apr 1938, H.A. Beatty, 1 2 genitalia [USNM]. 

ST. KITTS. St. John: Slopes of Mt. Misery, elev. 2900 ft, 17 Aug 1966, T.H.G. Aitken, R. 
Martinez and A. Guerra (KIT 28), 1 ipé (28-21), 1 Ip? (28-11), 1 IP (28-12), 12 L [UCLA]. Lower 
Mt. Misery, elev. 2900 ft, 17 Aug 1966, T.H.G. Aitken, R. Martinez and A. Guerra (KIT 29,30), 
1 Ip? (29-11), 1 P, 3 L (29), 1 Ipé (30-10), 1 p? (30-100), 1 IP (30-11), 6 L (30) [UCLA]. St. 
Thomas: Wingfield Manor Estate, elev. 500 ft, 28 Aug 1966, A. Guerra (KIT 68), 1 L [UCLA]. 

ST. LUCIA. Barre de L'Isle, elev. 910 ft, 29 July 1964, R. Martinez and A. Guerra (LU 110), 
3 L [UCLA]. Black Bay, elev. 300 ft, 29 July 1964, R. Martinez and A. Guerra (LU 120), 3 IP 
(120-10-12), 6 L [UCLA]. Canaries, elev. 200 ft, 22 July 1964, R. Martinez and A. Guerra (LU 
77), 1 p? (77-100), 3 L [UCLA]. Chantin, elev. 600 ft, 31 July 1964, R. Martinez and A. Guerra 
(LU 136-139), 1 lpd (136-10), 4 p, 6 L (136), 3 3,1 9,4 L (137), 2 L (138), 1 Ip? (139-10), 5 L 
(139) [UCLA]. Micoud, Mahaut, elev. 650 ft, 27 July 1964, A. Guerra (LU 100), 1 IP (100-20), 
7 L [UCLA]. Reunion, elev. 275 ft, 24 July 1964, R. Martinez and A. Guerra (LU 87,88), 1 pd 
(87-101), 5 L (87), 1 IP (88-20), 1 3, 6 L (88) [UCLA]. Soufriere, elev. 450 ft, 22 July 1964, R. 
Martinez and A. Guerra (LU 79), 1 lp? (79-20), 1 IP (79-21), 1 L [UCLA]. 


2. Culex (Micraedes) antillummagnorum Dyar 
Figs. 156 
1928. Culex (Melanoconion) antillummagnorum Dyar, 1928:344. TYPE: Lectotype 8 (416) 
with genitalia slide (785), San Antonio de los Banos (La Habana), Cuba, date not speci- 
fied, J.H. Pazos [USNM, 40778; designation of Stone and Knight 1957:43]. 


Culex (Micraedes) antillummagnorum of Edwards (1932:219); Lane (1939:76); Belkin (1968:11). 
Culex (Melanoconion) antillummagnorum of Gerry (1932:44-45 49); Komp (1935:9). 
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Culex (Aedinus) bisulcatus in part of Porter (1967:40); Stone (1967:218; 1969:7). 

Culex bisulcatus of Howard, Dyar and Knab (1915:306-308, in part); Root (1922:395; 1927: 
464). 

Culex (Aedinus) americanus in part of Stone, Knight and Starcke (1959:281)- Belkin, Schick and 
Heinemann (1965:16). 

Culex (Melanoconion) americanus of Tulloch (1937:148,157); Montchadsky and Garcia (1966: 
44-45,84). 

Culex (Melanoconion) americanus in part of Rozeboom and Komp (1955:77). 

Culex (Tinolestes) americanus in part of Lane (1953:389-390). 

Culex americanus of Fox (1953:179); Maldonado-Capriles, Pippin and Kuns (1958:68). 


FEMALE. Wing: 2.9 mm. Proboscis: 1.7 mm. Forefemur: 1.7 mm. Abdomen: 
1.6-1.7 mm. Similar to bisulcatus in general characters. Proboscis subegual in length 
to forefemur. 

MALE. Wing: 2.5 mm. Proboscis: 1.6 mm. Forefemur: 1.45 mm. Similar to fe- 
male, differing only in the length of proboscis which is longer than forefemur. 

MALE GENITALIA (fig. 5). Diagnostic characters as in the key. Readily separated 
from bisulcafus by the presence of at least 6 moderately long setae on ninth tergite 
lobe; from arawak by the presence of at least 11 apical teeth on proctiger. Generally 
similar to bisulcatus, differing in the following. Ninth tergite lobe prominent, with 6- 
9 moderately long setae. Sidepiece length about 2.5 of greatest width, with fewer 
long bristles on tergal and lateral surfaces; sternal surface with short setae; no scales 
evident. Proximal division of subapical lobe prominent, split apically into 2 unequal 
parts, tergal bearing a narrower and sternal a broader rod with recurved apex; a 
small narrow seta arising from base of tergal surface; distal division with 5 or 6 rela- 
tively simple setae, 1 longer and with recurved apex and 1 with a recurved apical 
barb. Clasper about 0.75 of sidepiece length, relatively simple. Paraproct with 11 or 
12 apical teeth; cercal setae 2 or 3. 

PUPA (fig. 5). Abdomen: 2.8 mm. Trumpet: 0.45 mm; index about 9.0. Paddle: 
0.7 mm. As figured, diagnostic characters as in the key. Description based on a single 
skin from Puerto Rico. Readily separated from bisulcatus by very long hair 6-L,II, at 
least 2.0 of 71,11. Cephalothorax: Integument lightly pigmented. Hair 5-C triple; 6, 
9-C single; 7,8-C double; 11-C single, 12-C double. Abdomen: Integument lightly pig- 
mented, progressively lighter caudad. Hair 1-II with at least 15 branches (15-25); 
hair 6-I,II single, long, at least 2.0 of hair 7-I,II; hair 5-V single, 5-VI double; 6-III-VI 
double; 6-VII with 2-4 branches, about 0.5 of 9-VII; hair 9-VIII triple. Paddle: 
Elongate, longer than wide, about 2.0 of segment VIII. Female genital lobe barely 
extending to 0.2 of paddle. — | 

LARVA (fig. 6). Head: 0.95 mm. Siphon: 1.5-1.7 mm. Anal Saddle: 0.25 mm. As 
figured, diagnostic characters as in the key. Readily separated from bisulcatus by 
hair 6-I always triple; from arawak by the hairs 1-T and 2-II with more than 10 
branches, always stellate. Head: Width about 1.1 of length. Hair 4-C single; 7-C with 
9(8-11) and 9-C with 3 branches; 15-C short, double, not reaching base of mental 
plate. Mental plate with a strong median tooth and 7 or 8 distinct teeth on either 
side. Antenna: Length about 0.55 of head, with distinct spicules in basal 0.5; all 
hairs single except 1-A (4-8). Thorax: Hair 0-P usually with 18(18 or 19) stellate 
branches; 7-P single; 14-P moderately long, single, narrow, attenuate apically; 1-M 
with about 21 branches. Abdomen: Stellate hairs usually with at least 15 branches. 
Hair 6-1 triple; 2-II with at least 15 stellate branches; 2-I-VI distinctly cephalad of 
hair 1. Segment VIII: Comb scales in a patch of 3 or 4 irregular rows, about 47-65 in 
number; scales in proximal row fringed to apex, distal ending in a narrow spine. Si- 
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phon: Index about 18.0-20.0. Integument moderately pigmented, faintly imbricate 
in basal 0.1. Subventral hairs moderately long, usually with less than 4 branches, pro- 
gressively smaller caudad; subdorsal hairs long, single or double. Pecten extending to 
0.35 of siphon; individual tooth long, with minute denticles restricted to ventral 
side, almost extending to apex. Anal Segment: Integument moderately pigmented 
and weakly spiculate; caudolateral marginal spines as in bisulcatus. Hair 1-X single; 
2-X usually triple (3 or 4). Gills narrow, short, about 0.6 of dorsal saddle length. 

SYSTEMATICS. C. antillummagnorum is undoubtedly a distinct species errone- 
ously synonymized with bisulcatus (as americanus) by Rozeboom and Komp (1955: 
77). Though similar to the closely related bisulcatus and arawak in adult coloration 
and ornamentation, it is readily differentiated by constant characters of the male gen- 
italia and immature stages. I have seen adults of antillummagnorum from Cuba, His- 
paniola, Puerto Rico and the northern Virgin Islands (St. Thomas) and larvae from 
Hispaniola, Puerto Rico and the northern Virgin Islands. 

BIONOMICS. The immature stages of antillummagnorum have been found pri- 
marily in the leaf axials of bromeliads and rarely in aroids at elevations of about 500 
to 2,500 feet. Howard, Dyar and Knab (1915:306) state that W.V. Tower and J.H. 
Pazos collected them (as bisulcatus) in artificial containers. These records have not 
been confirmed and are probably erroneous. A few adults, including some blooded 
females, have been collected by K.L. Knight in Cuba. According to Maldonado-Cap- 
riles, Pippin and Kuns (1958:58), adults of antillummagnorum (as americanus) rest 
during the day in rock crevices and therefore presumably are either crepuscular or 
nocturnal in activity. The statement of Pazos (Howard, Dyar and Knab, 1915:306) 
that the adults (as bisulcatus) fly and bite during the day is probably due to a mis- 
identification. 

DISTRIBUTION (fig. 1). Known only from Cuba, Hispaniola, Puerto Rico and St. 
Thomas in the northern Virgin Islands. Material examined: 182 specimens; 36 6, 55 
9, 8 pupa, 83 larvae; 9 individual rearings (8 pupal, 1 larval). 

CUBA. La Habana: San Antonio de los Banos, J.H. Pazos, 1 6 genitalia (786, slide no. 893) 
[type no. 40778, USNM]. Locality not specified, 1914, J.H. Pazos, 6 9 (782,783 ,787-789 865) 
[USNM] . Oriente: Guantanamo Bay, adult collection, 7 July 1953, K.L. Knight, 2 9 (373); 27 Oct 
1953, K.L. Knight, 7 6, 12 9 (451) [UCLA]. 

DOMINICAN REPUBLIC. Duerte: San Francisco, La Guama, elev. 1000 ft, 17 July 1968, D.C. 
Watson (RDO 7) 3 L [UCLA]. La Vega: La Vega, elev. 300 ft, 25 July 1968, D.C. Watson (RDO 
24),19,3P,1p,24L [UCLA]. 

HAITI. Trou Zombie, 26 May 1932, S.S. Cook, 1 d with genitalia slide, 21 L [UCLA, USNM]. 

PUERTO RICO. Aguadilla: Maricao, 25 Aug 1935, G.S. Tulloch, 1 L (19209); 28 Jan 1936, 
G.S. Tulloch, 1 L (19332) [USNM] . Culebra Island: 21 Jan 1954, H.C. Hurt, 1 d, 3 © (570) [UC- 
LA]. Humacao: Dorado, Sardinera, 23 July 1932, 1 9 [USNM]. El Yunque, May 1942, 7 6, 12 8; 
23 Jan 1943, H.D. Pratt, 7 L; 29 Sept 1943, H.D. Pratt, 7 L; 29 Sept 1943, H.D. Pratt and J. 
Maldonado, 4 L; 25 June 1944, H.D. Pratt, 2 L [USNM] ; elev. 500 ft, 11 Nov 1953, taro, K.L. 
Knight, 3 6, 4 © (524) [UCLA]. Luquillo Mts., elev. 2500 ft, 18 Feb 1935, J.G.N., 1 å [USNM]. 
Mt. Briton, elev. 800-900 ft, 3 Aug 1964, bromeliads, K. and B. Bartholomew (PR 3), 1 L; 15 Aug 
1964, K. and B. Bartholomew (PR 21), 1 Ip? (21-12), 1 L [UCLA] . Mayaguez: Mayaguez, 12 May 
1936, colocasia axil, G.S. Tulloch, 1 4,3 L (19364); Sept (year not specified), W.V. Tower, 1 d, 
1 G genitalia (type no. 40778), 3 6, 5 9 [USNM] . Mona Island: 6 Oct 1954, W. Pippin, 1 3,19 
[USNM]. San Juan: near San Juan, C.S. Ludlow, 1 2 [USNM]. Municipality not specified: El 
Semil 31 May 1942, H.D. Pratt, 16, 1 9 [USNM]. 

VIRGIN ISLANDS. St. Thomas: Charlotte Amalie, elev. 50-100 ft, 4 Mar 1969, M. M. Boreham 
(VI 27), 3 pd (27-10,12,17), 5 p? (27-11,13-16), 2P, I p,6 L, 51 [UCLA]. 
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3. Culex (Micraedes) arawak, Berlin, n.sp. 
Figs. 1,7,10 


TYPE: Holotype 3 (KO 29-19) with genitalia slide (680626-4), Moneague (St. Ann), Jamaica, 
1943, R.B. Hill [USNM]. 


Culex (Aedinus) bisulcatus in part of Porter (1967:40); Stone (1967:218; 1969:7). 
Culex (Aedinus) americanus in part of Stone, Knight and Starcke (1959:281). 
Culex americanus of Hill and Hill (1945 :2; 1948:52); Thompson (1947:78). 


FEMALE. Unknown. 

MALE. Wing: 3.0 mm. Proboscis: 1.8 mm. Forefemur: 2.2 mm. Similar to bisul- 
catus differing only in the length of proboscis which is shorter than forefemur. 

MALE GENITALIA (fig. 10). Diagnostic characters as in the key. Readily separ- 
ated from other members of the group by the presence of only 6 or 7 apical teeth on 
paraproct. Generally similar to bisulcatus differing only in the following. Ninth ter- 
gite lobe broad, with 5 or 6 moderately long setae and without a clear distal portion. 
Sidepiece length about 2.0 of greatest width; tergal surface with moderately long 
bristles and 1 to several scattered scales; lateral and sternal surfaces without scales, 
and with short bristles. Proximal division of subapical lobe prominent, with a long 
narrow saber tergally and a flattened rod sternally; a smaller saber at base on tergal 
surface; distal division with 3 or 4 relatively simple setae with hooked apex and 1 
longer seta with recurved apical barb. Clasper about 0.7 of sidepiece length, with a 
long subbasal seta on external margin. Paraproct with only 6 or 7 apical teeth; cercal 
setae 2. 

PUPA. Unknown, but presumably similar to other members of group. 

LARVA (fig. 7). Head: 0.8 mm. Siphon: 1.3-1.4 mm. Anal Saddle: 0.3 mm. As 
figured; diagnostic characters as in the key. Readily separated from other members 
of the group by the hair 2-II either single or double. Head: Width about 1.2 of 
length. Hair 4-C single; 7-C with 5-9 and 9-C usually double (2 or 3); hair 15-C short, 
double, not reaching base of mental plate. Mental plate with a strong median tooth 
and 7 or 8 distinct teeth on each side. Antenna: Length about 0.5 of head, with spic- 
ules in basal 0.5; all hairs single except 1(8-12). Thorax: Hair 0-P usually with 16(14- 
16) stellate branches; 7-P single; 14-P spikelike, single; 1-M with 10-14 branches. Ab- 
domen: Stellate hairs usually with less than 15 branches. Hair 6-I with 4 branches; 2- 
II spikelike, single or double; 2-I-VI slightly laterad of hair 1. Segment VIII: Comb 
scales in a patch of 3 irregular rows, 34-50 in number; all scales fringed to apex. 
Siphon: Index about 10.5-12.0. Integument lightly pigmented, smooth. Subventral 
hairs moderately long, at least 5 branched, progressively smaller caudad; proximal 
subdorsal hair double, distal with 7 branches. Pecten extending to 0.35 of siphon; in- 
dividual tooth long, with moderately long denticles on ventral side, extending almost 
to apex. Anal Segment: Integument lightly pigmented, smooth; caudolateral border 
with long spines as in bisulcatus. Hair 1-X single; 2-X usually triple (2 or 3). Gills 
missing but presumably as in the other members of the group. 

SYSTEMATICS. C. arawak has been confused in the past with bisulcatus (as amer- 
icanus) but it is readily recognized by the characters in the diagnosis and in the keys. 
Though similar to the members of the Bisulcatus Group in general characteristics, 
arawak has the paraproct of the male genitalia with only 6 or 7 apical teeth, as in the 
Schicki and Erethyzonfer groups. The association of larvae with the males is only 
presumptive as no rearings have been made but it is probably correct since the im- 
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matures have been collected from the same general area as the males. This species ap- 
pears to be a rare one for it has been found only twice in numerous collections made 
in bromeliads in Jamaica in recent years. 

BIONOMICS. The presumptive larvae of arawak have been collected in epiphytic 
bromeliads at elevations of about 1,150 to 1,750 feet. Adults were found resting on 
moist earth in limestone caves by Hill and Hill (1948:52). 

DISTRIBUTION (fig. 1). Endemic to the island of Jamaica where it has been re- 
ported only from the parish of St. Ann at an elevation of about 1,150 to 1,750 feet. 
Material examined: 4 specimens; 2 3, 2 larvae; no individual rearings. 

JAMAICA. St. Ann: cave near Moneague, 23 Jan 1943, R.B. Hill, 1 6 [UCLA]. Moneague, 
1943, R.B. Hill (KO 29-19), 1 3 [Holotype, USNM]; milestone 29 on Spanish Town Rå, elev. 
1750 ft, 30 Aug 1967, W.A. Page, 1 L (JA 763); near Unity Valley, elev. about 1150 ft, 7 Sept 
1967, W.A. Page, 1 L (JA 772) [UCLA]. 


SCHICKI GROUP | 


FEMALES. Moderate in size. Head: Erect scales dark brown. Palpus short, about 
0.2 of proboscis length; segment 4 about 3.0 length of 3. Thorax: Mesonotal scales 
predominantly dark brown, appearing paler in caudal aspect; scales on anterior pro- 
montory and humeral area white. Pleural integument mostly yellow; ppn, lower stp 
and lower mep areas usually brown. Scales on upper margin of ppn white. Lower 
mep area with 1 strong bristle. Abdomen: Sternites I-VI mainly creamy, with a few 
apical dark scales on distal segments; sternite VII creamy basally and dark apically. 

MALE (schicki only). Similar to female in coloration. Palpus long, about 0.9 of 
proboscis; segment 3 long; segment 5 about 0.7 length of 4. 

MALE GENITALIA (schicki only). Ninth tergite lobe moundlike, with 3-7 short 
setae. Sidepiece roughly conical, length about 1.8-1.9 of greatest width; tergal sur- 
face with 3 or 4 moderately long bristles at about middle; sternal surface with short- 
er setae; no scales evident. Subapical lobe situated at 0.7, directed caudomesad; 
proximal division with only 1 heavy rodlike appendage; distal division moderately 
prominent, distinctly separate from proximal, bearing a prominent leaf in addition 
to many relatively simple setae. Clasper about 0.6 of sidepiece length; distal 0.3 ex- 
panded, curved inward, with a row of fine ridges on external margin and with 2 sub- 
apical setae. Basal hook of lateral plate broadly sclerotized; distal part of apical pro- 
cess rounded in tergal aspect; sternal spine projecting anteriorly. Paraproct with 6 
apical teeth; cercal setae distinct, 8 or 9. 

PUPAE. Cephalothorax: Hair 4-C short, usually single; 5-C moderately long but 
shorter than or subequal to distance between its base and that of trumpet; 10-C usu- 
ally with 3 or 4 branches. Abdomen: Hair 1-11 with less than 10 branches, not re- 
sembling float hair (1-I); 1-III-VII varied in branching; 2-II-VI subequal to length of 
9-II-VI; hair 2-VII distad of basal 0.80 of its tergite; 5-V,VI varied in length, sub- 
equal to or about 1.5 length of succeeding segment; 9-III-V caudad of and 9-VI at 
level of hair 6; hair 9-VII distinctly cephalad of 6, moderately long, either extending 
barely or distinctly beyond apex of segment; 9-VIII moderately long, subequal in 
length to segment VIII. Paddle: Elongate, slightly produced; margin with simple hair- 
like spicules. 

LARVAE. Head: Hair 4-C short to moderately long, at least double, distinctly 
cephalolaterad of 5-C; hairs 8,10-C usually double; basal maxillary hair (bmh) doub- 
le or triple, weak and attenuate apically. Antenna: Hair 1-A about 0.6 from base. 
Thorax: Roughly rectangular in outline, wider than long. Hair 4-P double; 9-M at 
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least 4 branched (4-8). Abdomen: Hairs 1,2,4,11,13-1, 1,5,9,13-II-VI, 5,8,13-VII with 
a few to many simple branches; 2-II-VI weakly stellate; 2-I,II cephalolaterad and 2- 
III-VI cephalomesad of hair 1. Segment VIII: Individual scale fringed to apex, with- 
out a median spine. Hairs 1,5-VIII with a few to many simple branches. Siphon: 
Long, index about 9.0-12.0. Pecten terminating before middle. Subventral hairs long, 
progressively smaller distally; proximal subdorsal hair distad of hair 1-S and usually 
caudad of last pecten tooth. Anal Segment: Caudolateral border of saddle with mod- 
erately long marginal spines, no distinct spines ventrad of hair 1-X. Hair 1-X short, 
forked, at least 4 branched. Saddle body imbricate, without spicules. Hair 2-X doub- 
le (with 4-6 branches in sandrae). Gills long, subequal, at least 2.0 of dorsal saddle 
length. 

DISCUSSION. The Schicki Group is recognized here for the nominate form and 
sandrae. The recognition of this group is primarily based on the nature of the male 
genitalia, although differences in the adults and the immature stages also warrant 
their separation from the Erethyzonfer Group. The adults are separated from other 
members of the subgenus by the length of palpus and the presence of white scales on 
the upper margin of ppn. The larvae are diagnosed by the absence of stellate hairs on 
the body and by the forked hair 1-X of the saddle. The pupae are readily separated 
from the Bisulcatus Group by the presence of marginal spicules on the paddle, a fea- 
ture which they share with the Erethyzonfer Group. 

The Schicki Group is known at present only from the Sierra Madre del Sur in 
southern Mexico (fig. 1), where both breed in epiphytic bromeliads, schicki at eleva- 
tions of about 2,200 feet and sandrae at elevations of 7,000 to 8,000 feet. 


4. Culex (Micraedes) schicki Berlin, n.sp. 
Figs. 1,8,9 


TYPES: Holotype å (MEX 415-11), with associated pupal and larval skins and genitalia slide, 
Rancho Viejo de Agua de Obispo, Chilpancingo, Guerrero, Mexico, elevation about 2,200 ft, larva 
from epiphytic bromeliads, 8 Aug 1966, D.A. Schroeder [USNM] . Allotype © (MEX 417-107), 
with associated pupal skin, same data as holotype [USNM] . Paratypes: 1 Ipd (415-10), 1 Ip? (415- 
12), 1 L (416), 1 lpg (417-27), 1 Ip? (417-40), 1 lp (417-41), 2P,5 L, 11(417), 1 L (418), 1 Ip? 
(421-13), 1 p? (421-100), 7 L (421), 1 Ipó (427-12), 1 lp? (427-11), 1 på (427-101), 1 IP (427- 
13), same data as holotype [USNM, UCLA]. This species is dedicated to Robert X. Schick in rec- 
ognition of his contributions to the knowledge of Neotropical mosquitoes. 


FEMALE. Wing: 3.4 mm. Proboscis: 2.1 mm. Forefemur: 1.9 mm. Abdomen: 
2.4-2.5 mm. As described for the subgenus and the group and with the following di- 
agnostic features. Decumbent scales on dorsum of head whitish. Proboscis longer 
than forefemur. Mesonotal scales auburn, linear. Scales on antealar area above para- 
tergite mainly auburn, some whitish anteriorly. Basolateral light patches on abdom- 
inal tergites whitish. 

MALE. Wing: 2.9 mm. Proboscis: 1.95 mm. Forefemur: 1.6 mm. Similar to fe- 
male in coloration. Proboscis longer than forefemur. 

MALE GENITALIA (fig. 8). Diagnostic characters as in the key. Readily separat- 
ed from other members of the subgenus by the presence of only 1 rodlike appendage 
on the proximal division of the subapical lobe. Ninth tergite lobe prominent, with 3- 
7 weak setae. Sidepiece length about 1.9-2.0 of greatest width; a group of 3 or 4 
moderately long bristles tergolaterally and a few long bristles laterally; other setae 
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on tergal surface weaker, confined to middle and distolateral surfaces. Proximal divi- 
sion of subapical lobe prominent, split apically into 2 unequal parts, longer bearing a 
broad saber with recurved apex, shorter a small saber, 2 small setae arising from base 
of tergal surface of basal part; distal division with at least 16 short to moderately 
long, relatively simple setae, most of them with recurved apices, and with a promin- 
ent leaf and a narrow seta on base of tergal surface. Clasper about 0.65 of sidepiece 
length; distal 0.3 bent inward. Paraproct with 6 apical teeth; cercal setae 8 or 9. 

PUPA (fig. 8). Abdomen: 2.5 mm. Trumpet: 0.45 mm; index about 9.0. Paddle: 
0.7 mm. As figured; diagnostic characters as in the key. Readily separated from sand- 
rae by very long hair 6-II, at least 2.0 of 7-11. Cephalothorax: Lightly to moderately 
pigmented, lateral areas darker. Hair 1-C usually double (1-3); hair 5-C triple (3-5); 
hairs 6,7,9-C single; 8-C double (2-3); hair 11-C usually single (1-4); hair 12-C triple 
(2-4). Abdomen: Integument moderately pigmented, progressively lighter caudad. 
Hair 1-1 with 6-11 branches; 6-I,II single, long, at least 2.0 of 7-LII; hair 5-V,VI usu- 
ally double or triple, at least 1.5 of succeeding segment; 6-IV,V long, extending to 
apex of succeeding segment; 6-VII usually triple (2-4), short, about 0.5 of 9-VII; 
hair 9-VIII usually triple (2-3). Paddle: Elongate, longer than wide, at least 2.5 of 
segment VIII. Male genital lobe extending to 0.43 and female to 0.2 of paddle. 

LARVA (fig. 9). Head: 0.85 mm. Siphon: 1.4 mm. Anal Saddle: 0.3 mm. As fig- 
ured; diagnostic characters as in the key. Readily separated from sandrae by the 
double or triple hair 2-X and the short proximal subdorsal hair of the siphon (about 
0.25 of 1-S in length). Head: Width about 1.05-1.1 of length. Hair 4-C usually 4 
branched (3-6); hair 7-C with 5-10 branches; 9-C usually 11 branched (9-16); hair 
15-C usually double, moderately long, barely extending beyond base of mental plate. 
Mental plate with a strong median tooth and 7 or 8 distinct teeth on either side. An- 
tenna: Length about 0.5 of head, with distinct spicules in basal 0.6; all hairs single 
except 1-A (3-9). Thorax: Hair 0-P with 11-18 branches; 7-P always double; 14-P 
single; 1-M usually with 12(12-21) branches. Abdomen: Hair 2-H-VII multiple, weak- 
ly stellate, with at least 5(5-16) branches; 6-I usually double (2-4); hair 9-I-VI at least 
4 branched. Segment VIII: Comb scales in a patch of 3 irregular rows, about 34-37 
in number. Siphon: Index about 9.0. Integument moderately pigmented, darker api- 
cally; imbrication distinct in basal 0.3. Distal subventral hair small, subegual to sub- 
dorsals; other subventral hairs long, strongly pigmented; proximal subdorsal hair 
small, double or triple, about 0.25 length of 1-S. Pecten extending to basal 0.3; indi- 
vidual tooth short, with a weak subbasal ventral tooth. Anal Segment: Integument 
of saddle imbricate, moderately to strongly pigmented; caudolateral border with 
moderately long spines. Hair 1-X short, forked; 2-X usually double, rarely triple. 
Gills moderately broad, 2.5-3.5 of dorsal saddle length. 

SYSTEMATICS. The adults of schicki cannot be differentiated from sandrae, but 
the immature stages are strikingly distinct, as indicated in the diagnosis and in the 
keys. | | 

BIONOMICS. The immature stages of schicki have been collected in epiphytic 
bromeliads. All known adults are reared and nothing is known about the behavior of 
the adults. 

DISTRIBUTION (fig. 1). Province of Gerrero in southern Mexico at elevations of 
about 2,200 feet. Material examined: 51 specimens; 5 6, 69, 15 pupae, 25 larvae; 13 
individual rearings (3 pupal, 8 larval, 2 incomplete). 

MEXICO. Guerrero: Chilpancingo, Rancho Viego de Agua de Obispo, elev. 2200 ft, 8 Aug 
1966, D.A. Schroeder (MEX 415-418 421 427, type series), 2 lpg (415-10,11), 1 Ip? (415-12), 1 L 
(416), 1 lpd (417-27), 1 1p? (417-40), 1 p? (417-107), 1 Ip (417-41), 2 P, 5 L, 1 1 (417), 1 
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L (418), 1 lp? (421-13), 1 p? (421-100), 7 L (421), 1 Ip8 (427-12), 1 1p9 (427-11), 1 på (427- 
101), 1 IP (427-13) [USNM, UCLA]. 


5. Culex (Micraedes) sandrae Berlin, n.sp. 
Figs. 1,10,11 


TYPES: Holotype 9 (MEX 362-100), with associated pupal skin, Omilteme, Guerrero, Mexico, 
elevation 8,000 ft, pupa from epiphytic bromeliad, 8 Sept 1965, D.A. Schroeder [USNM]. Para- 
types: 1 IP (362-10), 18 L (362), same data as holotype [USNM, UCLA] . This species is dedicated 
to Miss Sandra J. Heinemann in recognition rf her contributions to the knowledge of Neotropical 
mosquitoes. | 


FEMALE. Wing: 3.4 mm. Proboscis: 2.05 mm. Forefemur: 1.7 mm. Abdomen: 
2.3 mm. Essentially similar to schicki from which it cannot be separated. 

MALE. Unknown. 

PUPA (fig. 10). Abdomen: 2.8 mm. Trumpet: 0.5 mm; index about 9.0. Paddle: 
0.75 mm. As figured; diagnostic characters as in the key. Description based on a 
single skin. Readily separated from schicki by the moderately long hair 6-II which is 
subequal to or slightly longer than 7-11. Cephalothorax: Lightly to moderately pig- 
mented, lateral areas darker. Hair 1-C single; 5-C triple; 6-9-C usually single; 11-C 
double; 12-C triple. Abdomen: Integument moderately pigmented, progressively 
lighter caudad. Hair 1-II with 4 branches; 6-LII single, moderately long, subequal to 
or slightly longer than 7-I,II; hair 5-V VI double or triple, barely extending to apex 
of succeeding segment; 6-III-VI moderately long, extending to 0.5 of succeeding seg- 
ment; 6-VII double, short, about 0.5 of 9-VII; hair 9-VIII missing, probably triple. 
Paddle: Elongate, longer than wide, at least 2.0 of segment VIII. Female genital lobe 
extending to 0.2 of paddle. 

LARVA (fig. 11). Head: 0.9 mm. Siphon: 1.65 mm. Anal Saddle: 0.33 mm. As 
figured; diagnostic characters as in the key. Readily separated from schicki by the 
more numerous branches (4-6) in hair 2-X and the long proximal subdorsal hair of 
the siphon (subequal in length to hair 1-S). Head: Width about 1.05-1.1 of length. 
Hair 4-C double or triple; 7-C usually with 7(7-11) branches; 9-C usually with 7 
branches (6-12); hair 15-C short, double, terminating before base of mental plate. 
Mental plate with a strong median tooth and 7 distinct teeth on either side. Anten- 
na: Length about 0.5 of head, with distinct spicules in basal 0.6; all hairs single ex- 
cept 1(6, 4-7). Thorax: Hair 0-P with 7-11 branches; 7-P single; 14-P single; 1-M usu- 
ally with 7(6-8) branches. Abdomen: Hair 2-I-VII simple, usually triple; 6-I at least 
triple (3-5); hair 9-I-VI single or double. Segment VIII: Comb scales in a patch of 3 
irregular rows, about 36-50 in number. Siphon: Index about 10.0-12.0. Integument 
moderately pigmented, slightly darker apically; imbrication distinct in basal 0.3. 
Distal subventral hair small, subequal to distal subdorsal hair; other subventral hairs 
long, strongly pigmented; proximal subdorsal hair long, 3 or 4 branched, usually sub- 
equal to 1-S. Pecten extending to basal 0.3; individual tooth as in schicki. Anal Seg- 
ment: Integument of saddle imbricate, moderately to strongly pigmented; caudolat- 
eral border with spines as in schicki. Hair 1-X short, forked; 2-X with at least 4(4- 
6) branches. Gills moderately broad, 2.4-2.8 of dorsal saddle length. 

SYSTEMATICS. C. sandrae is recognized here as a distinct species entirely on the 
basis of striking constant features in the immature stages. The association of the 
known stages is probably correct although no complete larval rearings were made. 
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BIONOMICS. The immature stages of sandrae have been collected in the leaf axils 
of epiphytic bromeliads. Nothing is known about the behavior of adults. 

DISTRIBUTION (fig. 1). Provinces of Guerrero and Oaxaca in southern Mexico at 
elevations of about 7,200-8,000 feet. Material examined: 41 specimens; 1 9, 2 pu- 
pae, 38 larvae; 2 individual rearings (1 pupal, 1 incomplete). 

MEXICO. Guerrero: Omilteme, elev. 8000 ft, 8 Sept 1965, D.A. Schroeder (MEX 362, type ser- 
ies), 1 p9 (362-100), 1 IP (362-10), 18 L (362) [USNM, UCLA]. Oaxaca: Ixtlan de Juarez, Vivero 
Rancho Teja, elev. 7200 ft, 12 Aug 1966, D.A. Schroeder, 4 L (MEX 429), 15 L (MEX 430) 
[UCLA]. 


ERETHYZONFER GROUP 


FEMALE. Moderate in size. Head: Erect scales dark brown to black. Palpus short, 
about 0.25-0.28 of proboscis length; segment 4 about 3.0 length of 3. Thorax: Mes- 
onotal scales predominantly brown; scales on anterior promontory and humeral area 
white. Pleural integument yellowish. Scales on upper margin of ppn brown. Lower 
mep area with 1 strong bristle. Abdomen: Sternites I-VI predominantly creamy, with 
a few apical dark scales on distal segments; sternite VII creamy basally and dark api- 
cally. 

MALE. Similar to female in coloration. Palpus long, subequal to proboscis in 
length and 5-segmented; segment 5 about 0.7-0.75 length of 4. 

MALE GENITALIA. Ninth tergite lobe distinct, moundlike, with at least 12 mod- 
erately long setae. Sidepiece roughly conical, length about 1.7-1.8 of greatest width; 
with a large patch of long bristles tergally; sternal surface with short to moderately 
long setae; no scales evident. Subapical lobe in distal 0.6, directed mesad; proximal 
division with 2 heavy subequal rods; distal division sessile, separate from proximal, 
bearing in addition to relatively simple setae, 1 leaf and 1 lanceolate seta on tergal 
surface. Clasper about 0.67 of sidepiece length; distal 0.3 expanded, curved inward, 
with a row of fine ridges on external margin and with 2 subapical setae. Basal hook 
of lateral plate broadly sclerotized; distal part of apical process rounded in tergal as- 
pect; sternal spine projecting anteriorly. Paraproct with 6 or 7 apical teeth; cercal 
setae distinct, 2 or 3. 

PUPA. Cephalothorax: Hair 4-C short, usually double; 5-C moderately long, sub- 
equal in length to distance between its base and that of trumpet; hair 10-C usually 
with 7(3-14) branches. Abdomen: Hair 1-II with at least 10 branches, sometimes 
faintly resembling float hair (1-1); hair 1-HI-VII varied in branching; 2-II-VI subequal 
in length to 9-II-VI; hair 2-VII distad of basal 0.80 of its tergite; 5-V,VI long, ex- 
tending beyond apex of succeeding segment; 9-II-V caudolaterad and 9-VI at level of 
hair 6; hair 9-VII distinctly cephalad of 6, extending beyond apex of segment; 9-VIII 
moderately long, subequal in length to segment VIII. Paddle: Elongate, slightly pro- 
duced; margin with simple, hairlike spicules. 

LARVA. Head: Hair 4-C short to moderately long, usually double, slightly cephal- 
olaterad of 5-C; hairs 8,10-C double; basal maxillary hair (bmh) small, single and at- 
tenuate apically. Antenna: Hair 1-A about 0.5 from base. Thorax: Roughly oval in 
outline, wider than long. Hair 4-P usually double, rarely triple; 9-M with 5 or 6 
branches. Abdomen: Hairs 1,2,4,11,13-I, 1,2,5,9,13-II, 1,2,5,7,9,13-IH-VI, 1,2,5,8, 
10,13-VII distinctly stellate, with many spikelike branches. Hair 2-I distinctly cep- 
halolaterad of hair 1; hair 2-II-V cephalomesad and 2-VI cephalad of hair 1. Segment 
VIII: Individual scale long, fringed on sides and terminating in a long spine. Hair 1- 
VIII stellate. Siphon: Long, index about 14.0-16.0. Pecten extending to 0.3. Subven- 
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tral hairs long, progressively smaller distally; proximal subdorsal hair distad of hair 1- 
S and usually caudad of last pecten tooth. Anal Segment: Caudolateral border of 
saddle with long marginal spines, some with lateral spinules; a few distinct spines 
ventrad of hair 1-X. Hair 1-X moderately long, usually double. Saddle body with 
rows of small spicules. Hair 2-X double. Gills long, subequal, about 2.0 of dorsal sad- 
dle length. 

DISCUSSION. The Erethyzonfer Group includes only the nominate form. The 
adults differ from other members of the subgenus in the length of the palpus in the 
2 sexes, in the female about 0.25-0.28 and in the male subequal to the proboscis 
length. The male genitalia are diagnostic by having 1 leaf and 1 lanceolate seta on 
the subapical lobe of the sidepiece in addition to other relatively simple setae. The 
larvae are separated from the other groups by hair 1-X being double and by the pres- 
ence of distinct spines ventrad of hair 1-X on saddle. 

The Erethyzonfer Group is Central American in distribution. To date it has been 
collected only in Guatemala, Costa Rica and Panama but it probably occurs in suit- 
able environments in intermediate areas. The immature stages have been collected 
primarily in the leaf axils of epiphytic and terrestrial bromeliads and rarely in aroids. 


6. Culex (Micraedes) erethyzonfer Galindo & Blanton 
Figs. 1,12,13 


1954. Culex (Microculex) erethyzonfer Galindo and Blanton, 1954:244-246. TYPE: Holotype d 
with genitalia slide, Palo Santo, Chiriqui Volcano region (Chiriqui), Panama, elevation 
4,500 ft, 18 Oct 1950, P. Galindo [USNM]. 


Culex (Microculex) erethyzonfer of Stone and Knight (1957:58); Stone, Knight and Starcke 
(1959:279); Belkin, Schick and Heinemann (1965:55). 


FEMALE. Wing: 3.5 mm. Proboscis: 2.1 mm. Forefemur: 1.9 mm. Abdomen: 2.5 
mm. As described for the subgenus and the group and with the following additional 
features. Decumbent scales on dorsum of head narrow, whitish. Proboscis longer than 
forefemur. Mesonotal scales dark brown, linear. Antealar area above paratergite with 
scattered dark brown scales. Basolateral light patches on abdominal tergites creamy. 

MALE. Wing: 3.2 mm. Proboscis: 2.1 mm. Forefemur: 1.8 mm. Similar to female 
in general features. 

MALE GENITALIA (fig. 12). Diagnostic characters as in the key. Readily separ- 
ated from other members of the subgenus by the prominent ninth tergite lobe bear- 
ing at least 12 moderately long setae and by the distal division of the subapical lobe 
being sessile and bearing 1 prominent leaf and 1 lanceolate seta on the tergal surface 
in addition to other setae. Sidepiece length about 1.7-1.8 of greatest width; a patch 
of long bristles tergally and longer bristles laterally; sternal surface with smaller set- 
ae. Proximal division of subapical lobe prominent, split apically into 2 equal parts, 
each bearing a rod, larger rod with a recurved apex, 3 small simple setae arising from 
base of tergal surface; distal division with 18-22 short to moderately long, relatively 
simple setae, most of them with recurved apices, and with a prominent leaf and a 
distinctly lanceolate seta on base of tergal surface. Clasper about 0.67 of sidepiece 
length; distal 0.3 curved inward. Paraproct with 6 or 7 apical spines; cercal seta 2. 

PUPA (fig. 12). Abdomen: 2.6 mm. Trumpet: 0.5-0.55 mm; index about 11.0- 
12.0. Paddle: 0.7 mm. As figured; diagnostic characters as in the key. Readily separ- 
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ated from members of the Bisulcatus Group by the presence of marginal spicules on 
the paddle; from schicki by the shorter hair 6-IV,V and 9-VIII usually 4 branched; 
from sandrae by hair 1-1 with at least 10 branches. Cephalothorax: Integument light- 
ly pigmented. Hair 1-C single; 5-C usually triple (2-5); hairs 6,7 9-C single; 8-C usual- 
ly double (2-4); hair 11-C single; 12-C usually with 4(3-6) branches. Abdomen: Inte- 
gument lightly pigmented. Hair 1-I with at least 10 branches (10-25); hair 6-I,H mod- 
erately long, about 1.5 of 7-I,II; hair 5-V,VI usually 2-4 branched, about 1.5 of suc- 
ceeding segment, rarely subequal to segment length; 6-III-VI moderately long, ex- 
tending to 0.5 of succeeding segment; 6-VII usually triple (2-5), about 0.4 of 9-VII; 
hair 9-VIII usually with 4(2-5) branches. Paddle: Oval, longer than wide, about 2.5 
of segment VIII. Male genital lobe extending to 0.43 and female to 0.2 of paddle. 

LARVA (fig. 13). Head: 0.8 mm. Siphon: 1.5 mm. Anal Saddle: 0.25 mm. As fig- 
ured; diagnostic characters as in the key. Readily separated from other members of 
the subgenus by the presence of distinct marginal spines ventrad of hair 1-X on sad- 
dle. Head: Width about 1.2 of length. Hair 4-C usually double (1-4); hair 7-C with 5- 
10 and 9-C with 8-14 branches; 15-C double (2-4), barely extending to base of men- 
tal plate. Mental plate with a strong median tooth and 7 or 8 distinct teeth on either 
side. Antenna: Length about 0.6 of head, with distinct spicules in basal 0.6; all hairs 
single except 1(6, 5-9). Thorax: Hair 0-P with at least 15 branches (15-23); hair 7-P 
single; 14-P single; 1-M with 17-39 branches. Abdomen: Hair 2-I-VII with at least 9 
branches (9-29); hair 6-1 usually triple (2-4); hair 9-1 usually triple (2-5); hair 9-II-VI 
with at least 5(5-10) spikelike branches. Segment VIII: Comb scales in a patch of 3 
or 4 irregular rows, 32-52 in number. Siphon: Index about 14.0-16.0. Integument 
lightly to moderately pigmented, faintly imbricate in basal 0.2. Distal subventral 
hair short, subequal to distal subdorsal hair; other subventral hairs long, moderately 
pigmented; proximal subdorsal hair long, subequal to hair 1-S. Pecten usually ex- 
tending to 0.3 and terminating before hair 1-S, in some specimens, | or 2 teeth dis- 
tad of 1-S; individual tooth with a few small denticles, restricted to ventral side. Anal 
Segment: Integument of saddle lightly to moderately pigmented, uniformly spicu- 
late; caudolateral margin with long spines extending ventrad of hair 1-X. Hair 1-X 
moderately long, usually double (1-3); hair 2-X usually double (1-2). Gills narrow, 
about 2.0 of dorsal saddle length. | Å | 

SYSTEMATICS. C. erethyzonfer is easily differentiated in all stages from all other 
members of the subgenus by the characters in the diagnosis and in the keys. The des- 
cription of erethyzonfer is based on associated topotypic material from Panama. 
Very little variation is apparent in the large series of specimens examined except that 
some larvae from Panama, Costa Rica and Guatemala have 1 or 2 pecten teeth dis- 
tinctly beyond hair 1-8 on the siphon. 

BIONOMICS. The immature stages of erethyzonfer have been reported from the 
leaf axils of epiphytic and terrestrial bromeliads and rarely from aroids at elevations 
above 4,500 feet. The holotype was taken in a sweeping collection. 

DISTRIBUTION (fig. 1). Highlands of Guatemala (probably Honduras, El Salva- 
dor and Nicaragua), Costa Rica and Panama. Material examined: 486 specimens; 33 
3, 46 9, 105 pupae, 302 larvae; 89 individual rearings (18 pupal, 45 larval, 26 incom- 
plete). 

COSTA RICA. Alajuela: Ciruelas, 13 Nov 1962, ?ground pool, C.L. Hogue and W.A. Powder, 
(CR 16), 1 2 [UCLA]. Cartago: near Cervantes, 9 Nov 1962, bromeliads, C.L. Hogue (CR 12,13), 
5 lpd (12-103,109,116,119,120), 6 Ip? (12-104,108,111,112,114,118), 3 på (12-102,107,117), 
5 p? (12-101,113,121-123), 1 IP (12-115), 1 2, 1P, 1p, 14 L, 71(12), 1 Ipd (13-208), 6 Ip? (13- 
107,201-204,207), 3 L (13) [UCLA]. La Sierra, elev. 6300 ft, 24 Nov 1962, bromeliads, C.L. 
Hogue and W.A. Powder (CR 54), 1 Ipd (54-108), 1 på (54-201), 3 4,3 9, 11 P, 19 L [UCLA]. 
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GUATEMALA. Alta Vera Cruz: Trece Aguas, 7 July 1964, J.E. Zavortink (GUA 18), 2 L; 7 
July 1964, J.E. and T.J. Zavortink (GUA 19), 1 Ipd (19-21), 1 Ip? (19-25), 2 L [UCLA]. 

PANAMA. Bocas del Toro: La Sierra, elev. 5400 ft, 8 Apr 1963, bromeliads, A. Quinonez (PA 
180), I P, 31 L; 8 Apr 1964, shannon trap, A. Ouinonez (PA 182), 1 9 [UCLA]. La Zorra, elev. 
4400 ft, 5 Apr 1963, bromeliads, A. Quinonez (PA 172,173), 2 IP (172-101,103), 1 1p9 (173-102), 
1 pg (173-108), 1 IP (173-116), 5 L (173); 6 Apr 1963, bromeliads, A. Quinonez (PA 176,177), 
4 L (176), 2 L (177); 6 Apr 1963, leaf axil of aroid, A. Quinonez (PA 178), 1 L; 7 Apr 1963, 
bromeliads, A. Quinonez (PA 179), 9 L [UCLA]. Chiriqui: Bambito, elev. 5500 ft, 20 Oct 1945, 
P. Galindo, 1 pg (00103), 5 L [paratypes, USNM]. Cerra Punta, elev. 5000 ft, 26 May 1946, P. 
Galindo, 1 d (00102), 1 G genitalia (00104) [paratypes, USNM]. El Hato, elev. 4000 ft, 5 Sept 
1946, P. Galindo, 1 3 genitalia (00101) [paratype, USNM]. Hato del Volcan, Chiriqui Lagoon, 
elev. 4500 ft, 12 Mar 1964, bromeliads, A. Quinonez (PA 638), 9 L [UCLA]. Darien: Pucro, 
Cerro Mali, elev. 4800-5000 ft, 22 May 1963, bromeliads, A. Quinonez (PA 348), 3 Ip? (348-103, 
105,109), 2 IP (348-108,112), 2 L; 23 May 1963, bromeliads, A. Ouinonez (PA 357), 1 lod (357- 
109), 1 Ip? (357-111), 1 IP (357-108), 1 P, 1 L; 24 May 1963, bromeliads, A. Quinonez (PA 359), 
3 Ipd (359-138,140,160), 6 Ip? (359-142,144,146,150,158,159), 1 13 (359-151), 2 på (359-104, 
111), 2 p? (359-147,153), 5 IP (359-145,148,152,156,157), 69 L, 1 1;26 May 1963, bromeliads, 
A. Quinonez (PA 363), 2 Ipd (363-107,131), 5 Ip? (363-108,109,114,134,135), 1 pd (363-113), 
1 p? (363-112), 4 IP (363-120,133,136,137), 33 L, 1 1; 1 June 1963, bromeliads, A. Quinonez 
(PA 371), 3 Ip? (371-113,120,126), 1 19 (371-111), 4 Ip (371-102,107,112,129), 2 IP (371-116, 
131), 5 L, 1 1; 3 June 1963, bromeliads, A. Quinonez (PA 373), 2 Ipd (373-107,111), 3 IP (373- 
103,109,110); 7 June 1963, wooden bowl, A. Quinonez (PA 377), 1 L [UCLA]. 
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FIGURES 


Distribution of groups and species of Micraedes 

Culex (Micraedes) bisulcatus; adult morphology 

Culex (Micraedes) bisulcatus; male genitalia and pupa 

Culex (Micraedes) bisulcatus; larva 

Culex (Micraedes) antillummagnorum; male genitalia and pupa 
Culex (Micraedes) antillummagnorum, larva 

Culex (Micraedes) arawak; larva 

Culex (Micraedes) schicki; male genitalia and pupa 

Culex (Micraedes) schicki; larva 

Culex (Micraedes) sandrae ; pupa. Culex (Micraedes) arawak; male genitalia 
Culex (Micraedes) sandrae; larva 

Culex (Micraedes) erethyzonfer; male genitalia and pupa. 
Culex (Micraedes) erethyzonfer; larva 
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